Recently, Enright described an unexpected association between disparity-induced vertical vergenee and eycloversion (conjugate eye torsion) [Enright (1992) V&&MZ beseech, 415, 2791. The present experiments were performed to verify these findings and investigate the nature of #ii association. We presented subjects with a dichoptic image of concentric circles in which a step in vertical disparity of 1 deg was introduced. After 4 set the disparity was eliminated. Eye movements were measured with scleral coils. We confirmed Enright's findings in that a left-over right vertical vergence was associated with levo-cycloversion (upper poles towards left shoulder) and vice versa. The size of the eycloversion and the vertical vergeuce were in the same range. In addition we found that part of the cyclove~ion response was in the form of a torsional nystagmus and that the relative contribution of the left and right eyes was independent of the horizontal gaze angle. These additional findings are in conflict with the hypothesis, offered by Enright, that the association is caused by a bilater~ activity of the superior oblique muscles.
Binocular, single vision requires optimal correspondence between the images on the retinas of the two eyes. Such correspondence is achieved by horizontal and vertical alignment of the two lines of sight, such that they intersect in a single binocular fixation point, as well as by correct orientation of each eye around the axis formed by its line of sight. The horizontal distance between the eyes, combined with the variable distance of objects, necessitates a large degree of freedom in the horizontal angle between the eyes, which is manifest as a large range of horizontal vergence eye movements. In natural conditions, horizontal convergence is associated with a~mm~ation and pupilla~ constriction (the near triad); the functional significance of this association is obvious.
Recently, we (Van Rijn & Van den Berg, 1993) described the association of cyclovergence with horizontal vergence and elevation (vertical gaze angle), and argued that this linkage, formally described as a threedimensional extension of Listing's law, serves to optimize torsional correspondence. Accordingly, only limited independent control of cyclovergence by cy- clodisparity has been demonstrated (Kertesz, 1983; Howard & Zacher, 1991; Van Rijn, Van der Steen & Collewijn, 1992) .
In a similar vein, the vertical alignment of the eyes is usually constrained by the need to keep both lines of sight within a single plane of regard. Accordingly, independent control of vertical gaze angles (vertical vergence) is limited (Kertesz, 1981) . The limited range and dynamics of vertical vergence and cyclovergence (as far as the latter is independent of horizontal vergence and elevation) suggest that they are mainly involved in the slow reduction of vertical and cyclo-dispa~ties, resulting from imperfections in binocular motor control, rather than in a moment-to-moment control of binoeular gaze.
Recently, Enright (1992) described an association between two movement directions which seems less readily inte~retable in functional terms such as sketched above. He reported that disparity-induced vertical vergence was associated with conjugate eye torsion, i.e. cycloversion. Left-over-right (L/R) vertical vergence (i.e. elevation of the left eye above the right eye) was associated with counter-clockwise torsion in both eyes, i.e. rotation of both upper poles towards the left shoulder;$ right-over-left vertical vergence (R/L) with clockwise torsion. Enright also found vertical vergence to be combined with slight lateral translations of the eyes. Therefore, he hypothesized that this torsion was caused by the fact that vertical vergence was mediated predominantly by the superior obtique muscles. This would
